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Seeley Street Bridge, Brooklyn, N. Y., during construction, showing arrangement of Johnson's corrugated steel.

adhesion of the cement motar to the surface of
the steel. The same is true of the rolled angle
rib, with the exception of the mechanical grip
afforded by the rivet heads and the lattice bars.
The Thacher type of reinforcement is quite
different from the above. In the earlier bridges
two flat bars replaced the ribs of the Melan type.
These bars were placed near the upper and lower
surfaces of the arch ring, and, to provide for a
a mechanical grip, rivets were driven every few
inches along the center of the bar. In some
bridges the upper and lower bars are connected
by bolts spaced at short intervals.

THACHER BAR.

Quite recently a new Thacher bar made its appearance. (See illustration). This bar has a
very considerable mechanical grip in addition to
adhesion. These bars are used practically the
same as the flat bars, but are spaced nearer together.

•

JOHNSON

BAR,

View showing the manner of placing the Thacher fiat bars ready
for the concrete filling.

The Johnson corrugated bar is rectangular in
section and has evenly spaced corrugations in
each face. (See illustration). These bars are
placed as shown in the illustration of the Seely
street bridge.

RANSOME BAR.

The Ransome bar is simply a square bar twisted as shown in the illustration. It is used in a
manner similar to the Johnson and Thacher
forms. (See illustration).
Plain round and square bars, railroad rails, wire
netting, etc., have been used as reinforcement,
but the four types given above have been most
generally used in the United States for spans exceeding forty feet.
The table of dimensions of some eighty odd
bridges shows, as stated above, that very few
steam railroad bridges (excepting short spans and
culverts) have been built of concrete, either plain
or reinforced. There are a few steam railroad
bridges of long spans recently constructed, but
the use of steel reinforcement has not entered into their design as a rule. It is true that in one
or two instances reinforcement has been used, but
the concrete arch ring was designed with sufficient strength without the reinforcement.
The method of placing the concrete filling be-
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Plain and Reinforced Concrete Arch Bridges.
By MALVARD A. HOWE.

'" the last few years, the introduction of concrete in the construction of arch
bridges has made it possible for counties and
towns to build permanent bridges at a cost not
greatly exceeding that for steel structures, and
usually much less than of stone. In some localities the use of concrete has been cheaper than
the use of steel, as shown by competitive bids.
Some of the advantages claimed for concrete
bridges are : the ease of constriiction,--the use of.
unskilled local labor, the use of material, with
the exception of cement and steel reinforcement,
which can be obtained near the cite of the struc-

steel, although the concrete is cheaper than stone
and more permanent than steel. Interurban
electric railroads are beginning to use concrete
quite extensively and some long and fine looking
concrete arch bridges have been built in New.
York.
Plain concrete or simply concrete bridges have
the arch ring built of concrete without the introduction of any other material.
Reinforced concrete bridges have, generally,
some form of steel, bars, rods or rolled shapes,
embedded in the concrete to increase its strength.
A present there are four types of reinforce-

View of bridge at Louisville, Ky., showing the manner of placing
the I beam ribs ready for the concrete filling, also
the forms for ornamental face.

View of Franklin Street Bridge at Bangor, Maine, showing manlier
of placing twisted steel rods ready for the concrete filling.

ture, and permanency. Probably one of the
strongest arguments in favor of concrete for
county bridges is that nearly two-thirds the cost
of the bridge is spent for local labor and material.
In the case of the Kansas River bridge, at Topeka, Kansas, $90,000 of $150,000 was used in the
county for labor and materials.
Until very recently the use of concrete in arch
bridges has been confined, for the most part, to
highway structures; and even now, some of the
more conservative steam railroads prefer stone or

ment in general use, designated as the Melan,
Thacher, Johnson and Ransome.
In the Melan type the reinforcement is in the
form of steel ribs embedded in the concrete at intervals of about three feet, incased laterally. In
the earlier bridges the ribs were made of rolled I
beams, but now, for long spans, a trussed rib is
used composed of four rolled angles in pairs latticed together.
Where I beams are employed, the grip of the
concrete on the steel depends entirely upon the
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HE present issue opens the 14th volume of
the ROSE TECHNIC. The first copy appeared in 1891. The editorial board then made an
appeal to the Faculty and students for assistance
in their undertaking, and so well was this appeal
answered, that the ROSE TECHNIC soon won for
itself a place among college journals. The editorial board lost several by graduation, so the
present staff is composed almost entirely of new
men. We can not expect to make great improvements on the work carried on under such an able
leader as our last year's editor-in-chief proved
himself, but with the co-operation of the Faculty, Alumni, and Student-body we can maintain
the high standard already reached.

T

HE TECHNIC joins with the student body in
extending to Mr. Frank W. Bennett a hearty
welcome to the Faculty of Rose Polytechnic In-

T

No. 1

stitute. He will take the place made vacant by
the resignation of Mr. Wadleigh as librarian and
instructor in German. Mr. Bennett spent two
years at Bradley Polytechnic Institute, Peoria,
Ill., and completed his course at the University
of Chicago with the class of 1903, receiving the
degree of Bachelor of Arts. He is a native of
Terre Haute.
E would like to have it understood that
every student is invited to contribute to
THE TECHNIC. Many scraps of school news are
missed by the local editors, since they can not be
everywhere. So don't hesitate to hand in items
to your representatives.

W
)
1 V

HROUGH the withdrawal of Charles B. Falley from the Institute, THE TECHNIC has
lost a valuable man from ,the staff. At a recent
meeting, Dudley D. Wright, '05, was elected to
fill the vacancy as Editor of Reviews. Mr. Wright
is one who has kept himself posted on engineering subjects, as well as being a man of some practical experience. Having these qualifications, he
is well fitted for the position.

T

HE TECHNIC acknowledges receipt of a very
handsomely executed pamphlet from the
General Electric Co., giving the history of the
development of the electric locomotive for mine
haulage, and describing in detail the salient features of their machine. A comparison of electricity and compressed air as sources of power for
mine work is presented in which the total cost of
installing each system is given. The pamphlet
is profusely illustrated with some excellent cuts,

T
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and contains some interesting reading matter.
Anyone desiring to see the booklet may do so
upon application to the Review editor.
-`HERE has been considerable comment concerning a John Alyrton, a graduate of Rose
Polytechnic Institute of Terre Haute, Ind., figuring in a love story in India, according to a
Chicago paper. For the benefit of those who
have asked the question, we will say that there
is no Rose alumnus by that name.
HE TECHNIC is indebted to the Engineering
Club of Philadelphia for a directory of its
members, and its charter and by-laws, neatly
bound in leather. Any one wishing to refer to
it can do so by calling on the editor.

T

IMULTANEOUSLY with the opening of the
Institute for the fall term, appeared the
Rose Tech Y. M. C. A. hand-book. The book,
with few exceptions, is the same as last year's.
A page of useful information, those little quantities which we are so apt to forget, is a new feature
that meets with popular approval. Another departure from the old style is, to leave out the map
of the city, these being folded separately. This
makes the book less bulky and much neater in
appearance. To Burr,'05, considerable credit is
due as chairman of committee.

S

THLETICS is the oil that keeps the student
life of a college in running order, and it is
necessary for every one to assist in the oiling. If
we are to have a winning team every one must
help. There isn't room for all on the teams, but

A

it is easier to pick a team from a large squad
than to make a team from twelve or fifteen men.
Make each player earn his position. If you are
better than a regular team man, get his position.
If you are superseded, don't lie down. Take an
interested part. Every student is able to take an
interested part. Make it a point to attend practice, and cheer the fellows along through the
drudgery, and then when a game is called, you
will appreciate your team more, and feel that it
is, to a certain extent, owing to you that the.
team plays as well as it does.
HEN a firm begins business rightly, the
first thing is to advertise, and the advertising medium that presents the best possibilities
of returns is the one that secures the ads THE
TECHNIC carries the ads of the first-class merchants of the city; and to patronize them means
value received for your money. When you trade
with one of these merchants, casually announce
that you saw his ad in THE TECHNIC and it will
help us to keep it there.

W

HERE has been considerable knocking this
fall in regard to the football team. This
sounds unpleasant to one who is interested in the
game, and does seem really unfair to a player.
We lost the game with Washington at St. Louis,
but we scored against them which is something
we have failed to do in years past. The team is
a green one with many new players, but the season isn't far advanced and with the creditable
showing already made, and the influence of competent coaching, the outlook seems most favorable.

T

Concrete and Reinforced Concrete Arch Bridges.
NAME AND

LOCATION.

DATE.

ENGINEER.

ci

1 Lamington, Maryborough, Queensland
2 Ewarton, Jamaica
Marion Co., Indiana
3
4 Lochnainamh, Viad., Scotland
5 Amabol Viaduct, Scotland
6 Finnan Viaduct, Scotland
7 Mount St., Atlantic Highlands, N J.
8 Louisville, Ky
9 Salem St., Carbondale, Penna
10 Mich. C. Ry., Detroit, Mich.
11 Washington, D. C.
12 Ingolstadt, Germany
13 Northampton, Penna
14 Zofing, Germany
15 Oppum, Germany
16 Hyde-Park-on-the- Hudson, N Y
17 Arch St., Paterson, N. J.
18 Jackson St., Newark, N. J
19 Sixth Ave., Carbondale, Pa
20 Clifton, N J
21 Adjuntas, Porto Rico
92 Goat Island, Niagara Falls, N. Y.
23 Nymphenburg, Germany.
24 Castle Eichorn, Mahren, Austria
25 Eighth Ave., Carbondale, Penna
26 Sarbogard, Germany.
27 Dresden, Germany.
28 Franklin, St. Louis, Mo.
29 Br. No. 242, West of Cincinnati.
30 Montgomery St., Jersey City, N J.
31 Troy, N. Y.
32 Thebes, Ill.
33 Gray's Point, Mo.
.34 Jettenberg, Germany
35 Altensteig, Germany . • •
36 Concord, Mass
371Near Herkimer, N. Y.
38 Br. No. 163, West of Cincinnati, Ohio
39 Ehingen, Germany
40 Eden Park, Cincinnati, Ohio
411Guayo River. San Juan to Ponce, Porto Rico
42Near Copenhagen, Denmark
431Cedar River, Waterloo, Iowa
4411NIeridian St , Indianapolis, Ind
45 Illinois St., Indianapolis, Ind
461Near Rechtenstein, Wurtemburg
47 Hamilton St., Hartford, Conn
481Hyde-Park-on-the-Hudson, N
49 Big Rock Creek Br., C. B. & Q Ry
50 Rock Creek, Washington, D C
• 51 Pont de Soissons, France
62 Near San Leandro, Cal
53 Seeley St., Brooklyn, N
64 West St., Paterson, N J.
55 Morar Viaduct, Scotland
56 Kreis Ziegerruck, Germany

.

tn

a.

`ri .
rx.
*e:1 F.

CLASS.

TYPE, ETC.

1.6
50.0 4.0 1.7 Highway . . 11 steel ribs.
.. 11
1896 Brady
4 50.0 22.2 2.0 Railway.. • !Plain concrete.
1881-2 Bell ,
Nelson
Highway . . 1 Melan type.
50.0
1
50.0
1898-9 Simpson & Wilson.
8
Railway. . • Plain concrete.
6 50 0
Railway. . • Plain concrete.
1898-9 Simpson & Wilson.
91
50.0 25.0 2.5 Railway.. • Plain concrete.
1898-9 Simpson & Wilson .
1
50.0 11.0 0.8 Highway . • Melan type-8 ribs, 6" I beams.
1895-6 Melan. A. C. Co.
1
50.0 11.2 1.0 Highway . • Thacher bars, 3"x5i".
1897- Thacher
1
50.0 8.3 0.8 Highway . • Melan type-19 ribs, 7" I beams.
1896 Melan. A. C. Co.
1
50.3 9.5 1.5 Railway .. . Melan type, 4-4"x4"x" angles, latticed
1895-6 Thacher
1
51.0
03 7.0 1.8 Highway . • Plain concrete.
1901 Douglas
1891Expanded metal in radial planes.
51.8 13..5 3.5 Railway. .
1
1900 Thompson.
1
34.0 11.3 2.8
1 , 525
1891
1
59.d
1891
Melan type-5 ribs, 7" I beams.
53.0 7.5 0.8 Highway .
1
1897 ,Melan. A. C. Co.
26.0 7.5 0.7
1
3 54.2 2.4 1.7 Highway • • . 11 ribs, 4-8" T rails.
1903 1Schvviers
1
54.3 10.5 2.5 Railway . • • . Plain (?) steel rods.
1904 !Osgood
1
54.6 5.5 0.9 Highway • . • Melan 16 ribs, 7" I beams.
1896 Melan. A. C. Co.
1903 Schwiers
5 550 3.0 2.0 Highway • • . 4-T rails in each rib.
1
Plain concrete.
55.01 11.0 1.5
Buel
Highway
Thacher type.
55.0 10.0
1
1900-1 Buck
2
1
5
50.0
5 9.0
Highway
57.0
1892
I
Melan type-I beam ribs.
57.61 19.71 0.8 Highway
1
1898 Venier
1 59
Melan type-7" I beams.
8.0
7 (3.0 1 1.0 Highway
1896 Melan. A. C. Co. .
1890
1
60 0
1891
Melan type-11 ribs, 8" I beams.
1 (10.0 15.51 0.9 Highway
1897-8 Dean
Plain concrete.
1 60.0 26.0 2.7 Railway .
1903- Kittredge
2 40.0 20.0 '2.3 Big 4
61.2 12.0 1.0 Highway . • • Melan type-21 ribs, 7" I beams.
1
1895-6 Melan. A. C. Co.
65.0 8.5 1.0 Highway . • • Melan type-3 ribs, 8" I beams.
1
1897 Kenney65..0
5 32.5 3.3 Railway. . • • Plain concrete.
5
31
196'2- Noble & Mojeski
1902- Noble & Mojeski
6 65.0 32.5 3.3 Railway .. . . Plain concrete.
1893
65.5
1891
1
66.0 11.0
El. Ry. & Hy . Plain concrete.
1901 Worcester
3 6(5,0 14.0 1.8 El. Ry. . . . Thacher bars, PA." diam. 11" c-c.
1902-3 Osborn Eng. Co.
.0 12.0 1.8
69.0
7
2 62
1903-4\Kittredge
3 68.0 17.0 3.5 Railway . . . . Plain concrete.
Plain concrete, 3 hinged.
1898
1
112 6
7776
000..0
for dead load.
000 7.2' 2.3 '
10.0 1.3 Highway . . . Melan. type-11 ribs, 9" I beams.
1894-51Me1an. A. C. Co. .
7.51
!Highway . . . 1Thacher type.
1900-1;Thacher
7.0
7
1
720
71..7 8.5 0.8 I Highway . . . Melan & Monier.
1879 1
7.2 1.2 1E1. Ry. & Hy. 1Thacher type, 2%"x" bars.
1902-31Concrete Steel Br. Co.
3 74.0 9.5 1.3 El. Ry. & Hy. 1Melan type-10" I beams.
1900 1Jeup
Melan type-10" I beams.
74.0 9.5 1.3 Highway
'1900 1jeup
2 74.4 8.2 2.1
Plain concrete, 3 lead hinges.
1893 1Braun
Melan type-9" I beams.
7.50 7.5 1.3 Highway .
1898 Melan. A. C. Co. .
Melan type.
75.0 14.7 1.3 ,Highway .
18:)7 Melan. A. C. CO. .
2.5 Railway. .
1
Plain concrete and Johnson's bars.
i1903-4Cartlidge
75.0
1 80.0 15.0 1.5 'Highway .
Melan type-4 angles, latticed.
.1901-21Beach
Hennebique system.
1 80.7 7.9 1.8 Highway
1 1902 !Ribond
8.21 1.8
1
and
1
7.9 1.8 El. Railway.
Plain concrete.
8
78°91...3
63' 26.0 3.0 Highway
1901 County Surveyor . . 1
Johnson's corrugated bars.
v,ay
85.3 8.5 3.5
1903-41Fort . . . ..... 1
Melan type-10" I beams.
89.0 9.5 1.3 Highway
1897-81 Melan. A. C. Co. . . 1
1
2
)00
8:5 9.5 1.3
24.0 3.0 E
a.y : •
Ra
Li1R
wY
Plain concrete.
1898-9 Simpson & Wilson . .

I

1893

57 Walsberg, Hammer, Germany

2
1
1
1

5°
0.91
20
98.01
42.5

1

5
9
39
8
9,0
51

1

39.51

1.5 Highway . . . Plain concrete, 3 granite hinges.
1 1000
9..0
8 0.8 Highway . . . Melan type-4 ribs, 7" I beams.
98:4 10
3 100.0 27.7 1.7 Highway . . . Thacher, 4 angles, latticed,
1.8
and Melan.
20.0 1.8
....
.
1
45
•
Ill. .
.8
0
0 51
203.
000
8
0.:30
1110
Railway .
Plain concrete.
Noble & Mojeski . •
61 Thebes,
Mechanicsville, N V............. 19031
2
El. Ry.. .
Plain concrete.
62 Near
................
1
500
14.6 1.7 Highway .
Melan type-4 angles, latticed.
1900-1 Prof. Melan
63,Laibacli, Austria.
y
N
Falls,
Niagara
Thacher type.
Buck
112
1
1900-1
;11
11
1223
01 0...05
0
, 11.5 3.3 Highway.
Island,
841(.3reen
10.0 3.2
Highway .
Plain concrete.
1898-9 Fleishman
11 .0 17.5
#.4WItgatiammil
65 Miltessblitta
. ...- .. '
16.4 2.5
Bosch
3 lead hinges in each span.
Hofman
16.3
1 '1:0
07
2.13
3 14.8 2.5
19.0
1 102.3 13.8 2.3
66 Worms, Germany
Highway . . . Plain concrete.
12 114.8
1898-0
to
68.9
67 Grand Maitre, Forest Fontainebleau, France .
Max 16
Aqueduct . . . Plain concrete.
1869 Belgrand
15.9
8 19.2
68 Washington Ave.. Lansing, Mich
Highway . . . Melan type.
1902 Collar.
1 120.0
69 Jacaquas River, San Juan to Ponce, Porto Rico
1900-1 Jackson
1 120.0 12.0 2.3 Highway . . . Thacher type.
2 100.0 11.3 1.8
1900-2
70 'V Bridge, Zanesville, Ohio
122.0 19.5 2.3
Lawlor
4
to
Highway . • • Thacher type.
Osborn
11.5 2.5
Eng. Co
1
99.0 6.3 2.5 El. Ry.. .
3 81.0 60 1.5
10.9 1.5
14.6 1.5
4 124.6 19.0 2.6 Highway . . Plain concrete.
71 Kirchheini, Wurtemburg
1898
72 Kansas Ave., Topeka, Kansas
type.
1896-8 Melan. A. C. Co, .
125.0 18.9 1.8 Highway . .
2 110.0 16.3 1.8
angles,la
2 97.5 14.6 1.7
also cover plates.
Max
'73 Borrodale Via., Scotland
1898-9 Simpson & Wilson.
3 127.5 32.5 4.0 Railway.. . . Plain concrete.
74 Wildegg, Switzerland
1890
128.0
75 Con louvreniere, Geneva, Switzerland
1895 Batticaz
2 131.2 18.2 3.0 Highway . . • Plain concrete.
76 Bremen, Germany
1890
1 131.5
3 hinges.
77 Steyer, Hungary
1896
1 131.2
78 Schwinmischal Steyer, Hungary
1897
1 138 4 9.4 2.0 Highway . . . Melan type-4 angles, latticed; 3 hinges.
79 Big Muddy River Br. Ill. C Ry
1901-3 Parkhurst
140.0 30.0 5.0 Railway. . . Plain concrete.
80 Inzighofen, Germany
1896 Leibbrand
1 141.0 14.4 2.3 Highway . . . Plain concrete, 3 C. I hinges.
81 Vauhall, London, England
1899- Binnie
1 144.6 18.6 3.8 Highway • . . Plain concrete, 3 hinges.
2 130 6 20.0 3.8
82 Munderkingen, Wurtemburg
1893 Leibbrand
1 164.0 16.4 3.3 Highway . . . Plain concrete, 3 hinges.
83 Chatellerault, France
1899
1 164.0 15.8 1.8 Highway . . . Hennebique system.
2 131.2 13.1 1.4
58 Inman, Germany
59 Stockbridge, Mass
(10 1)es Moines, Iowa

1896 Leibbrand
1895 Melan. A. C. Co. .
1901-

1
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tween and around the steel in reinforced arch
rings has not been uniform. In the Topeka
bridge the arch ring was divided into longitudinal sections and one section at a time filled with
-concrete, as shown by the illustration. On the
contrary,, in the Y-bridge, at Zanesville, Ohio,
the arch ring was divided into lateral sections and
the sections filled independently, and such sections being filled in the order which caused the
minimum distortion of the falsework.
The proportion of cement, sand and broken
stone or gravel used in the concrete mixture for
the arch ring has been almost uniform for all
bridges constructed, but the method of mixing,

the amount of water used and the manner of depositing the concrete has been materially different. However, good results have been obtained
by each of the several methods.
Undoubtedly the future will see concrete replacing stone and steel in the construction of
bridges, for "concrete construction is a plus factor," and a structure which is strong enough to
to carry the estimated loads at the time of its
erection "will always gain in strength when
proper materials are used, and as the years roll
by, will be stronger than when originally constructed."

The largest Melan Arch Bridge in the world. The Kansas River Bridge, Topeka, Kansas.
Length of spans, 97%, In), 125, no, 9;4 lee
Width of roadway 28 feet, walks 6 feet. Cost $150,4200.00, of which about $90,000 was paid for home
labor and
material. Commenced Oct. 4, 1896, and opened Jan. 12, 1898.
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Concerning Telephony.
By H. W. PALMER,'03.

T is almost universally conceded now-a-days
that a man must be a specialist in order to be
able to do his work well; but for him who has
yet to decide upon what particular branch of his
chosen profession he will concentrate his energies,
it is well that he know a little about each of these
in order to be able to determine for which he is
the best adapted. It is the intention here to bring
up a few of the problems that the electrical engineers who have developed telephony have had
to deal with. Some of these must still be solved
to bring the telephone to anything like its possible efficiency.
To those who are directing their attention to
electricity used for power and lighting purposes,
it will be of interest to know that every large
telephone exchange has a power plant complete
in every detail. Of course there is not the
ponderous machinery such as is employed in our
large city light and power stations, but the prime
movers, generators, motors, converters and storage batteries are all there, each one designed to do
its work efficiently and to be in readiness to do it
at any and all times. This is simply mentioned
in passing and will not be discussed, for the purpose-here is to give some of those who are already
somewhat familiar with power work, a little more
than a speaking acquaintance with the telephone
itself.
In 1876 Prof. Alexander Graham Bell invented

I

the instrument which in a modified form is the
standard receiver of today. At that time he used
it as a transmitter as well, but a more efficient
transmitter, depending upon different principles
entirely, has since been invented. Professor Bell's
instrument consisted of a permanent bar magnet
having around one end a coil of fine wire. Near
this end was a thin soft iron diaphragm mounted
in such a manner as to allow its free vibration
back and forth before the pole. The two ends of
the coil were connected respectively to the end's
of the coil on a similar instrument. When the
soft iron diaphragm of one instrument was made
to vibrate, it caused an alternating current to flow
in the circuit. The current supplied by one instrument brought about a converse effect in the
other and its diaphragm vibrated in unison with
that of the first. This was a most simple form
of alternating current generator running a synchronous motor. When speaking with the mouth
close to the diaphragm, energy in the form of
sound waves was taken up by the instrument,
converted into electrical energy, transmitted as
such over the line and given off by the diaphragm
of the other instrument in the form of waves so
nearly similar to those put in that the sound was
reproduced. It will be readily seen that the
amount of power transmitted was very small indeed, so small in fact that only that most sensitive
of instruments, the telephone receiver, could
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detect it at all. This fact made transmission of
speech for any grk..at distance impossible and the
telephone had no great value Other than being of
scientific interest, but with the advent of the
carbon transmitter came the telephone as a revolutionizing factor in society and business.
According to Olim's Law, the current flowing
in a circuit having a constant impressed electro
motive force, will be inversely proportional to the
resistance of that circuit. Then, if in such a circuit the resistance be made to decrease and increase, the current will rise and fall with each
change in resistance. If the circuit be closed at
some paint by bringing two surfaces together, the
resistance of the joint will vary with the pressure
of one of these surfaces upon the other. The
change in resistance will not necessarily be inversely proportional to the change in pressure,
mathematically speaking, but between certain
limits of low pressures it may approximate that.
The carbon transmitter is arranged so that the
circuit is closed by a layer of granulated carbon
between two plates, one of which is a diaphragm;
the current flowing from the diaphragm through
the carbon to the metallic plate opposite and on
over the line. Sound waves striking the diaphragm cause it to vibrate, making changes in pressure on the carbon particles. These cause changes
in resistance and, in consequence, changes in the
current. Since it is the change in current and
not the value of the current itself that effects the
receiver, this direct current having pulsations in
unison with sound waves will cause the receiver
to reproduce the sound the same as in the case of
the alternating current. As a matter of fact,
however, the receiver in ordinary practice does
not take the current which flows through the
transmitter, but from the secondary of an induction coil whose primary carries the current from
the transmitter. This will be referred to again
in connection with a talking circuit diagram.
Efforts were made to find some other substance
to replace carbon in transmitters, as patents controlling its use were in force for a time, but
nothing else having all the required properties
could be found.
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Early in the use of the carbon transmitter, it
was put in series with the whole line and with a
local battery at the subscriber's end. It will be
seen that with this arrangement on a long line,
the change in resistance due to a certain vibration
would be very small compared to the whole resistance of the circuit, and consequently the change
in current would be small. This difficulty is
overcome by placing the transmitter in a local
circuit with the battery and the primary of an
induction coil; the secondary of the coil being in
the line. Here the resistance of the whole primary
circuit is small, whil€ the change in resistance in
the transmitter due to a certain vibration is the
same as if the whole line had been connected in
the circuit. In this local circuit, nearly all the
resistance is in the transmitter and the primary
of the induction coil. Keeping in mind that the
fall in potential in the whole circuit is constant,
it will be seen that the increase or decrease in the
fall in potential in the transmitter due to a certain
change in resistance will produce a nearly equal
decrease or increase in the fall in the primary of
the induction coil. This change in the fall in
potential will tend to have the same effect on the
secondary as if an alternating current, with an
impressed electro motive force of amplitude equal
to the change in the fall, and frequency equal to
the frequency of vibration- of the diaphragm, be
sent through the primary. The secondary of the
induction coil is wound with a greater number of
turns than the primary, thus raising the voltage
on the line and making the efficiency of transmission greater. The case is similar to that in
power work where a step up transformer is used
to raise the voltage on long distance power transmission lines. Of course it must be kept in mind
that the current on the telephone line will differ
greatly from the ordinary alternating current,
for the sound waves will vary in intensity, frequency and wave form, unless the sound be a
simple uniform tone, and the electrical waves will
have exactly the same characteristics. This must
necessarily be so or the sound would not be faithfully reproduced by the receiver. As a matter of
fact, one of the greatest problems the telephone

8
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engineer now has to deal with, is the prevention
of the effects of induction and capacity from distorting the current wave forms on long distance
lines.
The local battery system described in the preceeding paragraph works exceedingly well and is
at present used very extensively., but inasmuch
as it requires the maintenance of batteries in
every subscriber's set, the common battery is
coming more and more into favor In this system
the current used on all the lines from a certain
central office is supplied by one storage battery.
This may be charged by a generator for that purpose, or the charging current may be taken from
some outside source of power. In no case is the
current direct from a generator used for talking
pm poses, as it is impossible to get a perfectly constant impressed electro motive force on the line,
from a machine.
The circuit shown in Fig. 1 is a typical common
battery talking circuit, the two subscribers' lines
having been connected at central and each subscriber having his receiver off the hook. The
hook having been relieved of the weight of the
receiver has come up and closed the circuit which

was open before the receiver was .taken down.
The condenser C is across the tine when the
receiver is on, as well as off the hook, but it effectually shuts off all flow of direct current, while
an alternating current will ring the bell through
it and call up the subscriber.
The repeating coil RC is at the central office in
the cord that is used to connect the two subscribers' lines. The connections and windings of the
wire around the soft iron core are shown, schematically, on Fig. 1. This circuit shows only the
wires and apparatus actually used in talking,
except the ringing set at the subscriber's end of
the line. The wiring at the central office in addition to that shown, and the apparatus used in
giving different signals to the operator, is much
more extensive and complicated, but it will not be
dealt with specifically.
Suppose subscriber S wishes to talk with subscriber Si. He takes his receiver off the hook
which springs up making direct connections
across the line. Current flows over the line and
lights a small incandescent lamp, S's own signal,
before one of the operators at the central office.
The operator immediately connects one end of a

RC
B8
T

5,

CB

FIG. 1.
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cord to S's line, his lamp goes out, and the
operator throws her own telephone in connection
and asks what number wanted. Si's number is
given and the operator, after testing to see if the
line is busy and finding it not in use, connects the
other end of the cord to Si's line, sends an alternating current over Li, through the condenser,
and rings the bell in Si's set. When the connection is made, a lamp lights before the operator
and remains lighted until Si answers the call by
taking his receiver off the hook; then it goes out,
showing that the two subscribers are ready to
talk. The connections are now just as shown on
Fig. 1. There is a twenty four volt battery current flowing over each line, passing through each
transmitter and the coils a and al of each induction coil. It will be noticed that the currents
over L and Li pass around the iron core of the
repeating coil in opposite directions, the resultant
magnetizing current being the difference between
the currents on the two lines. This difference
may vary greatly with different lines, of course,
but in any case the iron is not so near the point
of saturation as if the currents both went around
in the same direction.
Suppose S speaks into his transmitter. Waves
are produced in the current on L which causes
variations in the magnetic flux in the core of the
repeating coil. These cause waves in the current
•
on Li similar to those on L. The waves in the
current on Li act in turn on the iron core of the
induction coil Ii, inducing an alternating current
in coil bi with waves similar to the pulsations
caused by the vibrations of S's transmitter dingram. This last current passes through Si's receiver and the speech of S is reproduced. After
the conversation is finished, the hanging up of
each receiver causes a lamp to light which shows
the operator that she may disconnect the lines.
The repeating coil allows the transmitter to be
on a circuit of something like half the resistance
there would be without it, thus gaining, to a
certain extent, the advantage mentioned in connection with the local battery. It will be readily
seen that the coil is simply a special type of transformer or induction coil.
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Formerly the practice of running a single wire
to each subscriber and completing the current
through the ground was more common than at
present. The presence of electric light wires
and trolley systems have such a disturbing influence on such lines that all metallic circuits are
becoming almost universal. Where the disturbing element, a single electric light wire carrying
an alternating current, for instance, runs along
side of one of these ground return telephone wires
for a part of its length, its influence may be
eliminated by having a double wire in that part
of the line. The arrangement is shown in Fig. 2.
Disturb;n9

L;ne.
b,

_11

Cl
FIG. 2.

In the two lines connecting the repeating coils,
the currents at any instant are equal and are flowing in opposite directions, and as the two wires
are placed so that they are influenced alike by the
disturbing line, the resultant effect is zero. In
case the wires cannot be so placed, they are transposed about every quarter mile. A single transposition in the center of the metallic circuit will
completely eliminate the effect of electromagnetic
induction, but experiments have proved that
electrostatic induction causes most of the disturbance. Theoretically, it would take an infinite
number of transpositions to eliminate the electrostatic effect, but it is found that the distance
mentioned above is sufficiently short for practical
purposes. Of course no battery current flows
over this part of the line but the pulsations in the
battery current at one end are reproduced in the
battery current at the other by induction through
the two repeating coils.
In large cities the system of underground wiring is used almost exclusively, lead-covered cables
being drawn through conduits previously laid for
that purpose. This cable is simply a lead pipe
filled with a number of twisted pairs of paperinsulated wires. Cables are now made composed
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of as many as six hundred pairs. The lead pipe
must be air tight, and after all the connections
are made, the ends are hermetically sealed. If
an opening the .s.ize of a pin-head should exist,
moisture would enter and be absorbed by the
paper insulation in a sufficient amount to ruin a
whole section of the cable. To prevent electrostatic induction from causing cross-talk between
two lines, the two wires of each line are twisted
so that there is a complete turn every three
inches. Dry paper, as a-covering for the wires,

is the best dielectric known, but the problem of
arranging to keep it dry in an underground conduit has been solved only after an immense
amount of labor and at great expense. In fact,
it is safe to say that, had it been known, in the
early days of the telephone, that the problem of
installing and maintaining a telephone system
such as we have to-day was as great as it has
proved to be, it would have been considered a
foolhar y project.

ALUMNI NOTES.

Mr. Clyde C. Parks, '02, has left the Home_
stead Steel Works and is now in the employ of
Mr. G. A. Taff, Cosulting Electrical and Hydraulic Engineer, at Colorado Springs. Mr.
Taff is at* present engaged in the construction of
a power plant for the Pike's Peak Hydro-Electric
Company. The plant will be located part of the
way up the "Peak," and will develop electric
power by means of the Pelton water wheels for
local and long distance transmission. We hope
to print an article from Mr. Parks later in the
year, concerning this interesting work.

We are in receipt of a circular letter from
Messrs. Julian Scholl & Company, New York,
setting forth the merits of their road-making
machinery, accompanied by a photograph of four
or five of their steam rollers purchased by the St.
Louis World's Fair management for use on the
grounds. Mr. Scholl is a graduate of the Rose
Polytechnic of the Class of '88.
Mr. Cubitt B. Smyth has been appointed Assistant Mechanical Engineer of the Union Pacific
Railroad, with headquarters at Omaha, Nebraska.
Mr. Albert A. Krieger, '03, is now with the
Louisville Water Company, Louisville, Kentucky.
Mr. Harry W. Palmer, '03, the writer of our
Alumni article this month, has accepted a position as assistant in the Department of Manual
Training in the Male High School, Louisville,
Kentucky.
Mr. Henry S. Kellogg, '03, has left the St.
Louis Terminal R. R. Association, and is now
with the Wagner Electric Manufacturing Company of that city.
Mr. Chester L. Post, '03, will take, graduate
work in Bride Engineering during the coming
year, and act as assistant in the Civil Engineering Department of the Institute..

Mr. E. Lindley Jones,'02, has resigned his position with the Roebling Construction Company
and entered the employ of Messrs. Hoefer & Co.
of Chicago.
Mr. Albert C. Lyons, '01, has entered into
partnership with W. E. Burk,'96, as Consulting
Chemists in Louisville, Ky. Mr. R. B. Arnold,
'03, was formerly with Mr. Burk, but left to take
his present position with the Kentucky Tobacco
Products Company.
Mr. Curtis A. Mees,'00, has been with the City
Engineer of Columbus, Ohio, during the summer, but expects to return soon to his work in
South Carolina.

THE TECHNIC extends congratulations to Robert Riggs, '01, on the arrival of a son, Robert
Lane Riggs, Sept. 24.
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Mr. W. Ellis Ford, '98, visited the World's
Fair in September and, before returning to work,
ran over to Terre Haute to see his old friends
here.
The following wedding announcements and invitations have appeared during the summer:
"Mrs. Sarah D. Hershberger announces the
marriage of her daughter Harriet to Mr. Archie
Wade ('95) on the evening of Monday, the
twelfth of September, one thousand nine hundred and four, at Peoria, Illinois."
" Mr. and Mrs. James Gregg invite you to be
present at the marriage of their daughter Susan
to Mr. James Farrington on Wednesday afternoon, September twenty-eighth, at two o'clock.
First United Presbyterian Church, Steubenville,
Ohio."
"Mr. William Courtney Appleton,
Miss Georgie Clare Goodrich,
Married,
Wednesday, the twenty-second of June,
one thousand nine hundred and four,
Charleston, South Carolina."
Mr. E. L. Flory,'02, spent a few days in Terre
Haute early in the month, visiting his numerous acquaintances. Mr. Flory is Chemist for the
Hammond Packing Company, at St. Joseph, Mo.,
and intended stopping over at St. Louis on his
way back.
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Bowsher, Wm. H.—Naval Electrician, Brooklyn Navy
Yard.
Brannon, Clifton—Southern Indiana Railroad, Terre
Haute, Ind.
Bryon, Ernest—General Electric Co., Lynn, Mass.
Cohn, Clarence A.—Telluride Power Co., Provo, Utah.
Cory, Mark D.—Has been sick at home, Bellefontaine, 0.
Crain, George H.—Westinghouse Electric Co., Pittsburgh, Pa.
Dorn, Leo F--Has been sick at home.
French, Carson G.—Expects to take Civil Service examinations.
Garrettson, Robert F.—Manager, Paris Electric Light &
Coal Co., Paris, Ill.
Hahn, Ferdinand W.—Southern Railway, Louisville,
Ky.
Hazard, Wm. H.—Union Pacific R. R.
Hill, Roy- W.— Attending Northwestern Univ. Law
Course.
Katzenbach, Brown—Proctor & Gamble, Ivorydale, 0.
Landrum, Robert D.—Chemist for Columbian Enamelling & Stamping Co., Terre Haute.
McCormick, Chas.
Central R. R., Ft. Dodge, Ia.
McFarland, Edw. H.—General Electric Co, Schenectady, New York.
McNabb, Walter S.—Union Pacific Railroad, Omaha,
Nebraska.
Miller, Merwin B.—General Electric Co., Lynn, Mass.
Mullett, Howard A.—Westinghouse
Pittsburgh, Pa.

lec. & Mfg. Co.,

Noelke, Wm. C.—Noelke Iron Co., Indianapolis, Ind.
Randall, Wm. H.—At home, Williamsville, New York.
Regan, John F., Jr. - Carnegie Steel Co., Youngstown,
Ohio.
Ross, J. Newton—

Members of class of 1904, who have not, as
yet, sent their addresses to Hill, '04, will please
do so at once. Address: 1468 Monadnock Block,
Chicago, Ill.

Sharp, James S. Was sick at home (Clinton, Miss.) this
summer.
Smith, Harry—Lately returned from the west; contemplating taking a graduate course.
Staff, John T., Jr —Union Pacific Railroad, Omaha, Neb.
Tipton, Clyde C.—

PRESENT LOCATION OF MEMBERS OF CLASS OF

'04.
Barbazette, J. Harry—Union Pacific Railroad, Omaha,
Nebraska.

Toner, Irwin DeW.—Ullion Padific R. R., Omaha, Neb.
Touzalin, Leslie A.—H. M. Deavitt, Chemist, Chicago.
Whitten, Roscoe — Westinghouse Elec. & Mfg. Co.
Pittsburgh, Pa.

l*)
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The Annual Fiesta of the Pueblo Santo Domingo.
By 0. L. WOOD,'05.

T the mention of the words, "Indian Dance,"
a large majority of people who have never
had the privilege of witnessing one, at once call
to their minds some written description of the
Ghost Dances, Sun Dances, etc., which were formerly indulged in by the roving plains tribes of
the middle west, some fifty or seventy-five years
ago. However, these dances took place only at
the commands of the chiefs and at such a time as
they saw fit.
Quite in contrast are the annual "Fiestas," or
dances, of the Pueblo Indians, who inhabit pueblos, located for the most part in the out-of-way
places in New Mexico and Arizona.
Each pueblo has a fixed date on which is held
. ery one rethe annual fiesta, in which nearly ev
siding in the village takes part.
Perhaps the most interesting and picturesque
of these dances is the one given by the Pueblo of
Santo Domingo on the 8th of August.
During my summer vacation, a friend and I
rode over the day before to the pueblo, which is
thirty-eight miles from Santa Fe, N. M., so as to
be sure to witness the entire proceedings.
At seven the next morning a long procession
of Indians solemnly marched out of the ancient
adobe church. They went to an altar erected in
the plaza, around wh ch the pueblo is built.
Here a Catholic priest administered the marriage rites to thirteen couples. It is only on
this date that weddings take place. This lasted
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about an hour, after which the entire party betook themselves to two underground estufas,
(rooms where religious ceremonies are gone
through with) so as to get ready for the main
dance.
At ten o'clock ten of the Indians with their
entire bodies painted in artistic (?) designs of
white and black, with large plumes of corn-tassel
stuck in their hair, and each carrying strings of
dried sheep hoofs, which served as a sort of rattle
heralding their approach, made their appearance
in the plaza.
They went through some peculiar antics and
paraded through the streets. These forerunners
are called the merrymakers, and during the entire performance are continually getting in the
way of the others, and at the same time were on
the look out for any one who should attempt to
use a kodak.
In a few minutes a party of one hundred and
fifty bucks and squaws marched out of their
estufas, and on reaching a corner of the plaza,
began to move in a slow, solemn, but rather hippety-hop style, all the while keeping time to the
music with their arms and feet. All the bucks
were painted black to the waist, having a coyote
skin dangling behind and a gourd rattle in each
hand. The squaws were clad in a sort of loosefitting black tunic. Their faces were painted a
bright vermilion color, and in each hand was a
large bunch of evergreen.
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The "rear guard" of the procession consisted
Among the Indian spectators a great variety
of twelve bucks, each clothed in a single loose
of costumes is noticed, some being wrapped from
fitting garment made of white cheese cloth.
head to foot in immense blankets, others clothThey kept up a chanting sound to the roll of a ed in suits made from the loudest colored calico
sort of tom-tom the size of a barrel. At interv,is obtainable. Owing to the heat of the sun, a
the chanting was stopped so as to give way to a number wore only the "G"-string, or breechseries of the most "blood-curdling" shrieks.
clout, while most of the small children wore a
At one side of the plaza was a booth, under smile, or hardly that.
At this particular fiesta, about two hundred
which was the image of their Patron Saint. In
front of this booth the dancing took place. The Mexicans from the neighboring towns were presmaneuvers were kept up until sundown. Some of ent, together with a party of several tourists.
The "camera fiend" was on hand and the most
the dancers in the meantime becoming exhausted
with their efforts, their places were filled by daring got the best snap-shots. These Indians
others.
make the most serious objections to being photoOn such occasions as these., one has an oppor- graphed, and in a few instances persons have had
tunity to see a vast display of Indian finery, in their machines put out of business.
the way of gaudy blankets, artistically beaded
These annual fiestas are not performed, as
breeches, legging, etc., silver mounted bridles and many suppose, for amusement, but such occasions
saddles of great value, which are only brought out enter into their religion as one of their most saon special days such as these.
cred ceremonies.

—6CiviI Camp.

—

By E. D. KAHLERT,'06.

T is the practice at Rose for the Sophomores
and Freshmen in the Civil Engineering Department, after the school year is over, to spend
two weeks in camp in order to gain practical experience in the solution of problems of railroad
engineering arising in the field.
Accordingly, upon the morning of June 10th,
at the ( the Poly) ungodly hour of 7:00 A.M.,
Prof. McCormick and his party of embryo engineers left Union Station over the Vandalia for
Liggett, the headquarters of the 1904 camp.
NEar this place there are several long curves
on a heavy grade on the Vandalia, which curves
are difficult and expensive to keep in proper condition.
It was the object of the camp to establish a
line having fewer degrees of curvature and a better grade. Three lines were run; two preliminary lines, one four, the other two miles long,
and a located line about three miles long.

I

Prof. McCormick had been over the ground
some time before and had planned out the work,
so immediately upon arrival, parties were made
up and started out. Good hard work until noon
and then lunch baskets were investigated. It
was found that some ants had been inspecting
the lunch, and this started a review of the little
things that make life interesting for the civil.
How nice it was to go out in the fresh and dewey
morn, while the birds were singing; to trip
through the deep meadow grass and find you are
wet above the knees from the dew. Of course
you had forgotten your leggings.
Then to work all morning while the sun
burned you a lobster pink, and shone on the book
when you entered your notes, blinding you so
that you couldn't see through the instrument,
thereby causing the Prof. to come over to you
to make a few remarks consisting mostly of adjectives.

14
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To lie down in a nice breezy place only to discover later that you had made a very extensive
collection of chiggers and other specimens of
bugology which you at once proceeded to scratch
off your list of close acquaintances.
To be caught in a heavy shower and get soaking wet while a stiff cold wind made you a candidate for chills, pneumonia, etc. Then go
through the deep mud lugging a heavy instrument, and in order to explain, the presence of
water in the same, expound your theory of the
condensation of vapor in a closed tube by the ap-.
plication of a cooling medium (wasn't that wind
cold), all the while asserting that you had put
the cover on the instrument and had taken the
best care of it.
But by this time it was one o'clock, and work
was resumed, to be kept up until 5:30. At this
time all reported at the office, which was in a
farmhouse near Liggett. Then we took a twomile tramp to Macksville, where we boarded an
electric car and came back to that "dear Terre
Haute." It was the plan of the camp to spend
the nights in town.
In the work, the transit line was run first, the
transit party being closely followed by two level
parties, who kept together and checked each other's work. The level parties took sufficient data
to make a profile of the line. Another party was
sent out to locate the different roads, fences,
houses, section corners and townships.
Next the topographers were sent out. It was
their duty to take the topography for 600 feet on
each side of the line. Near one part of the line
was a large field in a very rough part of the
country. It was full of briars and.thorn locusts
and while affording a chance of demonstrating an
ability to do accurate work, furnished several
choice additions to the vocabulary of cuss words.
When the work had provided sufficient data
for a map of the country, a line was located on
the ground after a route had been chosen on the
map. Sun observations were taken to determine
the true bearings of the different lines.
Only one unpleasant incident happened during
the camp. One day it was raining, and the work

being well advanced, Prof. McCormick decided
to return to Terre Haute on the miners' train at
4:30. While waiting for the train, one of the
boys tried to board a freight that was passing at
rather high speed. The bar of which he took
hold was wet, and although he held on for an instant, it slipped through his grasp and he fell
violently to the ground. Only the fact that the
ground sloped sharply away from the track saved
him from rolling under the wheels.
All were glad to break camp on the 24th of
June, but none regretted the two weeks spent
under the able direction of Prof. McCormick.
The Juniors are now making a map of the survey.
THE FRESHMAN RECEPTION.

The V. M. C. A. reception to the Class of
1908 was held in the gymnasium on Friday, September 23. The hall was neatly decorated with
bunting and electric lights, and the reception was
a very enjoyable affair. Name cards, from the

11P1
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pen of Snider, '05, were worn by all, and took
the place of formal introductions. Nearly all the
members of the class were present, a fact which
would seem to indicate that this reception was
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more popular than the less formal one given by
the Sophs on the previous Saturday.
The Orchestra played, and the Glee Club sung,
and then the young ladies passed the refreshments. During the entire evening the punchbowl nobly did its duty, being refilled as quickly
as it was emptied.
Harry Shickel sung his song about the "Raggedy Man," and received hearty applause. Then
the Glee Club sung a song which ran about as
follows:
Oh, the Freshies went a-walking on a Thursday night,
Freshies, Freshies.
And by chance they met the Sophies—'twas an accident,
quite
Sophies, Sophies.
'Twas a lively scrap, with yards of rope to burn;
On a sand-bar some ;—others homeward turn,
But who cut the rope that tied a Fresh in Wicky's barn?
Wicky, Wicky.
Oh, the Freshies were the winners in a game of ball,
Freshies, Freshies.
In the pipe rush there were forty-two, and that wasn't
all.
Turkeys, Turkeys.
So the Sophs got the pipe, and they held it early and
late,
For they hadn't far to go, and the path was straight,
But they didn't win it easy from the Class of '08.
Poly, Poly.

To wind things up, Mrs. Adams led in singing
lots of old, familiar songs, in which all took
part. At the conclusion of this, everyone went
home with the feeling that another very pleasant
evening had been enjoyed, with the Rose Y. M.
C. A. as host.
FRESHMAN CLASS.
Adams, A. Stanley
Terre Haute.
Alder, Stetson Richard
Terre Haute.
Andrews, Carl B
Honolulu, I. H.
Beauchamp, William L
Sullivan, Ind.
Becket, Thomas W
Kearney, Neb.
Bernhardt, John E
Terre Haute.
Berrien, Edward G
El Paso, Tex
Boase, John W
Mineral Point, Wis.
Bogran, Daniel R. . Santa Barbara, Rep of Honduras.
Boyd, Herbert H
Paris, Ill.
Budge, Roy B
Louisville
Burnett, Henry J.
Akron, 0.

Cannon,- Hiram B.
Coe, William G.
Corson, Floyd W
Dodge, George W
Douthett, Claude L.
Fisher, Emil J.
Freers, George H
Gibbons, James J
Hamilton, Clair 0
Harnold, Herbert
Hathaway, A. Stafford
Hearn, George T.
Heidinger, Henry W
Heisel, Elmer W
Hodgin, Charles N
Hoefer, Robert W
Hoff, Otto
Hull, John D.
Hunley, E. Bradford
Jackson, Roy H
Johnson, John C
Johnston, Jay H
Johnston, Ralph W
Jones, Tillman M
Kelso, Byron L.
Kieley, Edward
King, Bert B
Knopf, William C
Kruger, Cred C
Lammers, Charles H
Lawshe, Jacob
Levy, Emil
Lindemann, Paul
Lindsley, Berrien M
Little, William H
McKeen, Frank
McVittie, Fred
Meeker, J. Leroy
Mitchell, Samuel E
Mooney, Frank P.
Moore, Clair R.
Nelson, Archibald
Norton, Voris R
Nourse, Robert F
Orth, Herbert D.
Parker, C. Channing
Reiss, Frederick H
Rhodes, John A
Robbins, John F
Schmidt, Henry E
Scovel, Robert J
Seldomridge, Carrol H
Smith, Carl A.
Stock, L Orion
Struck, Charles M
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Midway, Ky.
Baker City, Ore.
Genoa, Ill.
Charleston, Ind.
St Louis.
Wapakoneta, 0.
Terre Haute.
Terre Haute.
Bloomington, Ill.
Ridge Farm, Ill.
Terre Haute
Shelbyville, Ind.
Terre Haute.
Portsmouth, 0.
Kokomo, Ind.
Wilkesburg, Pa.
Terre Haute
Detroit, Mich.
Terre Haute.
Terre Haute.
Terre Haute.
Bartlesville, I. T.
Montezuma, Ind.
Lynville, Ind.
Terre Haute
California, Mo.
Corydon, Ky.
Louisville
Pfeifer, Kas.
Terre Haute.
Suffolk, Va.
Archbold, 0.
Terre Haute.
Dallas, Tex.
Genoa, Ill.
Telre Haute
Rochester, N. Y.
Dayton, 0.
Butler, Pa.
St Louis.
Terre Haute.
Minneapolis
Bedford, Ind.
Rockport, Ind.
Terre Haute
Bloomfield, Ind.
Terre Haute
West Baden, Ind.
Freelandville, Ind.
Terre Haute.
Terre Haute.
Terre Haute.
New Rose, Ind.
Lewis, Ind.
Louisville.
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Terre Haute.
Archbold, 0.
Terre Haute
Terre Haute.
Portsmouth, 0.
Nevado, Mo.
Dayton, 0.
Paris, Ill.
Terre Haute.
New Castle, Ind.
Monterrey, N. L. Mexico.

Stubbs, Ross
Swisher, Charles C.
Toner, Floyd
Toulson, Wood
Uhl, Walter L
Wardin, Dwight
Weyrich, Walter
Whitehead, Stanley
Willison, Walter
Wise, Arthur
Zambrano, Augustin

NEW SOPHOMORES.

Bond, Rufus L.
Garvin, Samuel H., Jr.
Roane, William H., Jr
Snead, John M
Taylor, J. Julian

Abingdon, Ill.
Louisville.
Pine Bluff, Ark.
Upland, Ind.
Georgetown, Ky.

NEW JUNIOR.

Ankeney, Fred C

Xenia,0.

Mr. Charles Streeter died at his home in Muncie, Ind., Sept. 23, 1904. Mr. Streeter started
in at Rose with the present Senior class and continued with the same until after the .first term of
the Sophomore year, when he left school to go to
China. He obtained employment with the civil
corps of the Canton Hanshaw R. R. and was
soon holding the position of"instrument mvan."
This position he held until stricken with typhoid
fever in December, 1903. Later, he had a relapse and when he had recovered sufficiently, he
came to Terre Haute, where he expected to enter
the employ of the S. I. R. R. Co., but owing to
continued ill health, he returned to his home in
Muncie.

OFFICIAL DIRECTORY.
Senior Class—President, Herbert L. Watson ; Vice-Presiknt, Edward H. Spalding; Secretary-Treasurer, J.
Edward Daily.
Junior Class—President, W. R. Peck; Vice-President,
Earle S Butler; Secretary-Treasurer, Harry W. Eastwood.
Sophomore Class—President, Robert Strecker; VicePresident, Harry L. Davies; Secretary-Treasurer-Freshman Class—President,
Student Council—President, Herbert L. Watson; VicePresident, Edward H. Spalding; Treasurer, W. R.
Peck; Secretary, Robert Strecker; Clerk, Walter H.
Burr.
Athlectic Association—President, George H. Pfeif; Treasurer, Roy Thurman ; Secretary, Cecil N. Trueblood;
Football Manager, Addison Lee.
Scientific Society — President, Edward H. Spalding;
Secretary-Treasurer, W. R. Peck; Senior Councilor,
Walter H. Burr; Junior Councilor, John .M. Johnson.
Telegraph Association—President, Clifford B. Speaker;
Secretary-Treasurer, Ambrose d'Amorim ; Superintendent, H. John Wilms.
Camera Club—President, Carl Wischmeyer ; Vice-President, 0. L. Wood; Secretary-Treasurer, George A.
Kelsall.
Y. M. C. A.—President, Walter H. Burr; Vice-President, Cliffotd W. Post; Secretary.Treasurer, Knowles
D. White.
Orchestra—President, J. Edward Daily; Vice-President,
Carl Wischmeyer ; Secretary-Treasurer, Arthur W.
Worthington.
Glee Club—President, William R. Heick ; Vice-President, Herbert H. Shryer ; Secretary, Ralph C. Blanchard.
Mandolin Club—President, Edgar W. Turk; Vice-President, Chas. B. Trowbridge; Secretary-Treasurer, Edward C. Ryan.
Symphony Club—President, J. Edward Daily; Secretary-Treasurer, Charles B. Trowbridge.
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THE PIPE RUSH.
Hearken!
Ye Jaded Freshmen,
Know Ye
That Ye Are Hereby
Challenged
By Ye
Sophomores
To a Game of Base-Ball
Saturday, Sept. 17, 1904.
No Pipes Allowed.
Don't Turkey.

S

UCH was the challenge that went up over the
clock the night of Sept. 15, and which came
near staying there. It took two Freshmen, aided
by Juniors, almost an hour to reach it, and tear
it down.
In the meantime a spirited scrap was going on
in front of the Institute, and for a while cries of
'07 and '08 were all that could be heard. Then
about half-past ten, seven Sophs who had taken
an involuntary trip to a sand-bar, arrived on the
scene, and the fight was decided.
When Saturday afternoon came and brought
the long looked for pipe rush, it brought a most
topsy-turvy order of things. This started by '08
winning a four-and-a-half inning base-ball game,
by the score of 5-2,—one of the most interesting
pipe-rush games witnessed for a good while.
The greatest surprise of the day, however, was
when the pipes were distributed among the Freshmen. Then at the last minute it was discovered
that out of seventy-eight, only forty-two '08's had
shown up,—something unheard of before in the
history of the school.

In the fifteen minute fight following the ball
game, the honors were about evenly decided, '07
having possibly a shade the better of it. After a
ten minute rest came the real rush for the big pipe.
At the blow of the whistle the Sophs were off
in advance of the Freshmen and reached the pipe
five yards to the good. Brannon,'07, was the first
to reach the pipe, and picking it up, he threw it
quickly behind him to a Soph who was waiting
for it. This '07 grabbed it, and started to run,
but was immediately surrounded and seized.
Then for six minutes there was a fierce scrimmage about the pipe, and it seemed as if the revolving mob could not be downed. But suddenly one side gave way and down they came
in a heap. After that there was a glorious fight
on the ground until the whistle blew,—the pipe
being on the bottom of the pile, as usual.
The task of counting the bands had hardly been
completed, when "Nine Rails" were given for
Naughty-Seven, for they had won their second
pipe rush, having eleven hands on the pipe while
the Freshmen had but five. ,
The score by innings of the base ball game was
as follows:
Soph.
Fresh.
Batteries.

1

4

2
o

0
0

3
0
1

4
0
0

5
*
2

Total
2
5

Freshmen :—Schmidt and Rhodes.
Sophomores :—Strecker and Unckrich.

FOOTBALL.

Probably anyone who saw the squad out for
the first night of practice, thought our chances
for a good team were mighty slim, but their
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opinion gradually became altered, when they
watched the squad growing each night.
At first there were but fourteen men out for
practice, and it certainly speaks well for the
hustling abilities of Capt. McBride when we can
say that at present there are two whole teams out
every night. But McBride would certainly have
had a hard time of it, if Prof. Hathaway, through
the kindness of the Y. M. C. A., had not succeeded in securing the services of Mr. Dye, a University of Minnesota graduate. Although this is
only temporary, it is hoped that arrangements
will be made to make it permanent, for Mr. Dye
has already done the team a wonderful amount
of good.
Of last year's first team squad, those who are
out this year are Capt. McBride, Brannon, Strecker, Heick, Speaker, Wilms, Cook, Benbridge,
Lammers and Snider. Spalding, Bland, KielY,
Douthett, Parr and Daily, all of last year's team,
are in school, but are unable to play, and it will
certainly be hard to make up for their loss.
However there are some likely men to choose
from, — among them, Reynolds, O'Laughlin,
Kelly, Peck, McDaniels, Bard, Dodds, Struck,
Budge, Cannon, Nicholson, Gray, Rhodes and
Schmidt.
As no practice games could be secured, the
season will open with a hard game, Washington
University at St. Louis, and it will take a lot of
hard work to get the team into shape.
But now, let's all pull together, and have a
team that old Rose will be proud of.
WASHINGTON, IT; ROSE,5.

In the opening game of the season, Rose met
defeat at the hands of Washington University, in
the Stadium at the World's Fair, in St. Louis.
The game, on account of the shortness of the
halves, was a fast, snappy and rather sensational
one from start to finish.
Capt. McBride won the toss, and chose to defend the east goal.
Krause opened the game by kicking 40 yards
to Lee, who returned the ball 15 yards. Rose
was immediately held for downs, and Strecker

was forced to punt. Lucky, however, broke
through and blocked the punt, but Rose recovered the ball on her 20 yard line. Again Poly
lost the ball, when after a few gains, a Washington man knocked the ball from under Turk's arm.
Washington then worked the ball back to her
8 yard line. There, in an attempt to make an
end run, Lewis fumbled the ball and a Rose man
fell on it. Then, by a series of line bucks, principally through Washington's left tackle, Strecker, Turk, Peck and Douthett rushed the ball to
Washington's 25 yard line. Washington again
recovered the ball by Rose's inability to hold it
tight enough.
Then Washington, both by line bucking and end
running, carrsed the ball to the center of the field.
Here Smith made two long rnns, bringing Washington to the Poly 10 yard line. Here bucking
by Krause brought the ball over the goal line 30
seconds before time was called. Smith kicked
goal. Score: Washington, 6; Rose, 0.
In the second half, Washington playey with
renewed vigor. On the kick off Strecker kicked
to Stuttle, who, after badly fumbling the ball,
managed to return it 8 yards. In a few minutes
Washington was held for downs, and on the punt
Smith fumbled the ball, but recovered it. However, the ball went to Rose almost immediately,
and was lost again as quickly. Then after a few
line bucks, Smith went thiough left tackle for 28
yards and a touch down. Smith also kicked goal.
Score: Washington, 12; Rose, 0.
On the next kick off, Krause sent the ball to
Douthett, who returned it about 15 yards. Here
Rose was held for downs, and the ball went to
Washington. Stuttle made 10 yards on a quarter
back run, and followed it by another attempt,
which gained nothing. Krause, however, was
called on, and made the distance. Rushes by
Lewis and Krause brought the ball to Rose's 5
yard line, where Krause made a pretty hurdle for
a touch down. Smith failed to kick goal. Score:
Washington, 17; Rose, 0.
On the next kick off Strecker sent the ball to
Smith, on Washington's 10 yard line, who returned it 28 yards. Stuttle made 5 yards on a
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quarter back run, and then failed in a second attempt. Smith then punted, but the ball rolled
backward. Yates fell on it, and the ball went to
Rose on the spot.
On a quarter back run Lee was forced outside
after gaining 25 yards. On a second attempt,
Smith broke through, and 2 yards were lost.
Then on a delayed pass, Turk shot through right
tackle for a touch down, without being toucked
by a Washington man. Strecker failed at goal.
Score: Washington, 17; Rose, 5.
Line-up:
WASHINGTON.

ROSE.

Weis
L E. . . McBride, (Capt.
Lucky
L. T. . . . Peck, Schmidt
Yates
L G
Rhades
Cassel
Speaker
G
Sherman
R. G.
Heick
Schaumberg
. R. T. . Lammers, Brannon
Monroe
R B
Benbridge
Stuttle
Lee
Q.
Smith
R.H.B. .
Douthett, Cook
Lewis
Turk
L H.B.
Krause
FB
Strecker
SCORE : — Washington, 17; Rose, 5. Touch downs
Krause, 2; Smith, Turk. Goals from touch downs, Smith
1. Referee, Connett; Limpiae, McPheeters; Linesmen,
Macklin, Wa5hington; Schmidt. Rose. Time: Two fifteen minute halves.
NOTES.

The Managers and Captains of the various
teams of '04—'05 are:
Foot-ball; Lee, Manager; McBride, Captain.
Basket-ball; Reed, Manager; Trueblood, Captain.
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Base-ball; Trowbridge, Manager; Daily, Captain.
Track Team; Canfield, Manager; Lee, Captain.

For the benefit of the Alumni and thos • who
have no hand-book, we give the foot-ball schedule:
Oct. 5. Washington University, at St. Louis.
8. Eastern Illinois, at Terre Haute.
15. Culver Military Academy, at Culver.
22. Shortridge High School, at Terre Haute.
29. Eastern Illinois, at Charleston.
Nov. 5. Kentucky State, at Lexington, Ky.
12. Earlham, at Terre Haute.
19. Millikin, at Terre Haute.
24. DePauw, at Terre Haute.
A game with the Indiana State Normal is also being
arranged.
44

44

66

46

The officers of the Athletic Association for the
ensuing year are: President, George Pfeif, '05;
Treasurer, Roy Thurman '06; Secretary, Cecil
Trueblood '07. The remaining members of the
Board of Directors are: McBride '05 Lee, '06,
Post '07, Douthett and Hodgin '08.
We wish to express our appreciation ofthe way
in which the Y. M. C. A. has been assisting us in
the matter of a foot-ball coach. Mr. Jamison has
personally coached the team for several afternoons
and added to this, the Y. M. C. A. has changed
its schedule of classes, and allowed Mr. Dye, the
physical director, to give us his time from four to
six each afternoon. Now fellows, acknowledge
this kindness by giving Mr. Dye and the football team your best support.
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We, the class of Naughty-seven, do hereby
give all Freshmen permission to smoke when and
where they please. This has been properly
brought up before the class and voted on. We
are generous victors, who, after winning two
pipe rushes, do, of our own accord, give the
Freshmen the privilege of smoking their pipes.
Cigarettes prohibited.
We note with pleasure that Mr. Shickle is industriously making a kitchen table in "Daddy"
Wires' shop. He is the first man in the class
to need a kitchen of his own, and we all wish
him well.
"Can you change $10?"
Wischie's Brother—"Why! that's too much of
a change."Speaking of the requisites of a team captain:
Basket-ball Man—"A team should run its captain as well as the captain running the team."
Track Man—"Yes, we certainly run our captain."
Long-legs—"I am going for a walk to stretch
my legs."
Shortness—"I wish I could stretch mine that
way."
Johnnie Bland—"I have just been vaccinated;
I can hardly walk now."
"Doc" Mees—"Huh! I would not expect that
of you.

Daily, '05—"I have been lying awake all
morning, dreaming about smallpox."
Davies (in Dutch)—' Ich war langst erwachsen."
Wicky—"Translate, please."
Davies—"I have washed long ago."
Junior holding up a pair of dirty hands.
Soph—"Say, old chap, you have more real estate on your hands than any man in town."
Fisher,'08 (feeling his beard—)"I just shaved
this morning."
Stalker,'08—"Why didn't you shave your
face instead?"
What's the use of Hath getting a tackling
dummy for the team; aren't there enough dummies out now?
Mr. Bennett (in Dutch)—"Mr. Andrich."
(Andrich rises slowly.)
Mr. B.—"Oh, no! I want Mr. Andrich; your
name is Whitecotton, isn't it?"
At the hash house—"We ought to ostracize
Worthington."
The landlady—"Goodness! don't; he eats
enough now, without making an ostrich out of
him."
Goodman (when we were bandaging up a
Freshman, after the pipe rush)—"Say, fellows,
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let hie do that; I am used to dressing dummies
at the store."

and the man had only two seats left. I wanted
only one, so I didn't go."

Freshman—"Didn't he say the house was due
west of the Poly?"
Number 2—"Yes, he said it was due, hut perhaps it hasn't got here yet."

It has been suggested by a number of enterprising "Polys" that at the next pipe rush a
small admission fee be charged, the proceeds to
go to the Athletic Association.

Wilkins, '06, says that where he spent his
summer vacation, it often hailed so hard, and
the hailstones were of such size as to perforate
locomotive boilers.

Athie says that the latent heat of expansion is
the heat that stays in a gas after it has been
turned to steam.

Cannon,'08—"Could I have an augur to bore
square holes with?"
Daddy Wires—"I am out of them at present,
but will have some in, in a few days."
Doc. Mees—"What is force?"
Freshman—"It is a kind of breakfast food
made in Grand Rapids, Mich."
"Ice cream" pants seem to be the prevailing
style of dress these warm (?) daYs among certain
of the Seniors and Freshies.
"Jojo"—"What do you mean by loafing up
here!"
Kadel, '05—"I am looking for that reference
book you sent me after."
"Jojo"—"You should have told me that you
were coming."
Canfield, '06 — "For heaven sakes do not
touch my leg again, for my vaccination is taking
proper."
Freshman (at Y. M. C. A. reception, to Prof
Bennett)—"I presume that you belong in the
other section."
Some one asked Ryan,'06, if he had been to
the show the night before.
Ryan—"No; I went down to the box-office,

Cook, '05 (winding a field )— "Let's hurry,
Robinson, and get this done before the wire
gives out."
"Jojo"—"We can produce an electric charge
by rubbing a rubber rod with a cat fur, or a glass
rod with a silk fur."
Wicky—"Now let us go over some of the
words we had in our last lesson. Le fiortephtme,—"
Voice in rear part of the room—"Present!"
Two Juniors were overheard discussing their
elective subjects. One said that he was going to
take Calculus. Said the other: "Why don't you
take French? You wouldn't learn any_Calculus,
anyway."
"Well," rejoined the other, "I wouldn't learn
any French, either; and I would rather not learn
Calculus than not learn French."
Said one Freshman to another—"What course
are you going to take, Electricity or woodshop?"
So far only one Freshman has joined the orchestra. A class of seventy-odd men ought to
make a better showing than this. A drummer
and some more violinists are particularly desired,
but any one who can play any orchestra instrument would be welcome.
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Steel-Concrete Walls.

a paper read before the Louisiana Engineer'ing Society, Mr. John C. Anderson discusses
the merits of steel-concrete construction, as applied to the erection of building walls.
This practice, which he says is only in its infancy in this country, is especially adapted to
wall construction where the structure, on account
of peculiar soil conditions, must be designed to
avoid, so far as possible, all heavy construction.
He cites for example, the building of a power
house, say, 80 feet long, 50 feet wide and whose
Walls are 30 feet high. If the walls were made
of brick they would be about 22 inches thick
and therefore weigh about 800 tons. Whereas,
with steel-concrete construction, they need be
only 6 inches thick. Then by supporting the
roof on steel columns encased in concrete pilasters, equally good results would be obtained as
with brick construction, and the weight on the
foundations would be 240 tons instead of 800
tons as with the brick. At the same time the cost
to the owner would be, it is claimed, about 10 per
cent. less. Since concrete is a non-conductor of
heat and has about the same coefficient of expansion as the steel, this wall should offer ample
protection from changes in temperature. However, no information is.given regarding the relative durability of concrete and brick constructions.
The boiler house at the Louisiana Purchase
Exposition which is 200' by 300' and whose walls
have a clear height of 40', has this type of wall.
The steel columns are 20' apart and the walls are
IN

built of cinder-concrete, reinforced with steel angles, channels and rods, and are 6" thick.
Several excellent photographs showing this
building in various stages of construction, accompany his paper as given in the Journal of Engineering Societies.
D.D.W.
Heating Third Rails.
VER since the advent of the third rail for
electric traction purposes, there has been
experienced in some sections of the country considerable trouble due to the formation of a thin
hard coating of ice upon it during the cold
weather.
From time to time numerous methods have
been suggested for its removal, most of them depending solely upon mechanical means, and have
in some instances performed the ta.k very acceptably. One of the latest schemes which is
contributed by a writer in the Railroad Gazette,
is to remove the coating of ice by heating the
rail, using electric power in so doing.
The method is to employ a steel heating wire
which is to be supported along the rail just under
the head, by wooden strips which are grooved to
receive it. This wire at the same time being
separated from the rail by porcelain bushings.
One end is to be connected through a magnetic
blow-out to the ground while the other end is attached directly to the third rail. A current of
sufficient magnitude to heat it to a high temperature is then passed through the wire.
The experiments from which he draws his conclusions were conducted upon a single length of
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The transformer experimented with was so
ordinary 70 pound T rail, which during the past
winter was kept outside and water poured on it constructed that the magnetic leakage between
the primary and secondary coils could be varied
so as to form an ice covering.
From an average of all readings taken, the tem- within wide limits, so as to compare the effect of
perature of the atmosphere was 23°F., the cur- such leakage upon the iron losses. The effect
rent passed through the heating wire was 90 am- of the leakage upon the results being one thing
peres, and the temperature of the wire was 475°. especially desired.
After testing a variety of transformers with
The rise in temperature of the rail above 32° was
from 2° to 19°. It is claimed that in 8 minutes the above in view, the following conclusions
from the time the heating circuit was closed the were reached:
"I. In a transformer in which there is considice would invariably crack and loosen, and in 12
erable magnetic leakage between the primary and
or 15 minutes would entirely disappear.
Reckoning the cost of electric power at 2 cents secondary circuits, and in which a constant inper K. W. H., the cost of removing the ice from duction is maintained and measured,
(a) In the field of the primary. There is an
a mile of third rail would be about 46 cents. It
apparent
decrease in the loss of energy in the
that
single
is stated
heating units of wire longer
iron,
in
the
magnitude of the exciting current,
than one mile would not be practical. If such is
and
in
the
cosine
of the angle between it and the
the case, it would seem that the cost of installing
induced
e.
m.
f.
as
the load in the secondary is
and operating such a heating system in traction
increased.
lines of any great extent would be rather high.
(b) In the field of the secondary. There is an
As the results .from the use of only 30 feet of
rail are at hand, it would be gratifying to see it ,apparent increase in the loss of energy in the iron,
as applied to an entire system, and not until then the magnitude of the exciting current, and the
can any conclusion be formed as to its useful- cosine of the angle
between it and the induced
D.D.W.
ness.
e. m. f. as the load in the secondary is increased."
"II. If the load is increased in the secondary
Iron Losses in Loaded Transformers.
of
a transformer in which there is little leakage,
HE Electrical World and Engineer for July 2
not
only the loss of energy in the iron, but the
contains an article contributed by Dr. E. S.
exciting
current and its phase with reference to
Johonnott upon the iron losses in loaded transinduction
the
remain constant."
formers.
An editorial writer in the above magazine, in
It has been known for some time that when
the load is increased in the secondary circuit of a commenting upon the article says:
transformer upon whose primary terminals there
"Now that Dr. Johonnott has corroborated the
is impressed a constant electro-motive force, the general theory of the subject by this research, it
iron losses due to hyteresis and eddy currents in would be both interesting and important if some
the core are subject to diminution. The purpose one would investigate the actual extent of reducof the paper referred to, however, is to present tion in the iron losses of practical transformers of
the results of a study made with transformers in different sizes and manufacture, when the imwhich, instead of maintaining a constant e. m. f. pressed primary terminal e. iii. f. is constant and
upon the primary, the induction (a) in the pri- the load is steadily increased."
D D W.
mary coil, (b) in the secondary coil, was kept at
Process for Hardening Iron.
a constant value, and the variations in the magnitude of the exciting current, the iron loss and
NEW process for hardening iron has been
developed by two Prussian inventors, acthe phase difference between the exciting current
and the induced e. m. f. as the secondary load in- cording to the Engineer. It consists in adding
creased, were noted.
to iron a small percentage of phosphorus corn-
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bined with a large amount of carbon. The iron
is heated in a tempering powder consisting of bone
dust to which are added 300 grains of yellow prussiate, 250 grains of cyanide of potassium and 400
grains of phosphorus. The receptacle is closed,
luted with clay, and raised to a clear red or white
heat. The material treated is then taken out
and plunged, while still hot, into a warm bath.
It is claimed that this will harden the surface of
a piece of iron weighing 400 pounds to a depth
of about .04 inch, and that the iron can neither
be cut nor chipped by the best steel used, and
that it can be readily welded." —Jour. Franklin
Institute.
The Business Side of Engineering.

P

RESIDENT Alexander C. Humphreys of
Steven's Institute in a recent address delivered before Sibley College, Cornell University,
emphasises the value of a certain amount of commercial training in our engineering courses, and
urges that more time be given to this phase of
technical training.
We quote from an abstract of his address,
printed in the Electric Club Journal, for July:—

"The engineer, to be practical, must be trained in business methods. The use of the word practical in qualifying the word engineer should be considered redundant.
It should be understood that a man is not an engineer unless he is practical. But, unfortunately, the use of the
word in this connection is found to be necessary. It is
again unfortunate that the word practical, as thus used, is
not always employed in the same sense. Sometimes it is
used to distinguish between the rule-of-thumb engineers
and the educated engineers who may be practical in fact;
and sometimes it is used to distinguish between two classes
of educated engineers, those able to practically apply what
they know and those who cannot render effective what
they do know. * * * The man who is qualified in pure
science, but has not had the experience to enable him to
put his knowledge into efficient practice, cannot claim to
be an engineer. On the other hand, the man whose lack of
knowledge of current science prevents him from doing
anything except rule-of-thumb work cannot be considered
a practical engineer because his practice is almost sure to

be faulty unless it is confined within the narrowest of
limits; and when within those limits, discoveries may at
any time be made which will render that practice obsolete.
He may be a mechanic or craftsman, but he is not an
engineer.
The engineer then must be qualified to apply through
the craftsman, the mechanic and the laborer, the known
laws of nature as applicable to his particular branch of
engineering and as further disclosed to him from time to
time by the man of science and research."
"Then to be efficient — that is, to be practical — in he
management of important engineering work, the engineer
must be qualified by training and experience to conduct
his work in conformity with commercial conditions,
limitations and methods. Unless he knows, understands,
takes advantage of and guides himself by the established
usages of the business world he must of necessity waste
energy, time and money and so suffer from the competition of those who are better equipped."
"Another line along which the engineer should acquire
some experience is in that of commercial law, especially
in connection with the making of specifications and contracts. Engineers would not furnish much business for
the lawyers if their specifications, contracts and correspondence were first carefully considered and then made
to express just what was intended.
And this brings us to another important feature in an
engineer's mental equipment: a good working knowledge
of his mother tongue. He should be able to express himself clearly, correctly, explicitly and forcibly. If he can
acquire some measure of elegance so much the better, but
first let him be sure that he is expressing without ambig
uity what he has in mind. There will be an additional
advantage in steady effort in this direction, for he will
probably discover while there is yet time to correct the
fault, that his subjects are not yet as clear in his own
mind as he had supposed."
"If I were asked to express an opinion as to where
there was the best opportunity to improve our courses in
engineering, I would not speak of the necessity for better
equipment to illustrate the specialties in engineering so
rapidly and so forcibly coming forward for recognition,
but I would say that the improvement might first better
be looked for in three directions:
(1) Greater thoroughness in the fundamentals of mathematics and science.
(2) A greater amount of practical instruction in English.
(3) Instruction in the commercial side of engineering
and in business methods particularly as bearing upon engineering practice."

